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Purpose: 
To synthesize new, catalytically active nickel complexes 
using a novel set of iminophosphine ligands with the intent 
of activating N-H bonds by oxidative addition. This is the 
first step in the hydroamination process.
Background: 
Catalysts play an important role in many large-scale and 
industrial reactions. Precious metals often used in catalysis 
(e.g. Pd/Pt/Rh/Ir) are expensive and/or toxic. Therefore the 
synthesis of new catalysts that use first row transition 
metals is of high importance owing to the large 
abundance, relatively low toxicity and cost.1 A current 
topic of interest is in the synthesis of amines. Specifically, 
the hydroamination (scheme 1) of alkenes by an initial N-H 
oxidative addition.2 However, difficulty arises due to the 
nucleophilicity of nitrogen, as it would rather coordinate to 
the metal. The use of a catalyst that is sterically hindered 
and electronically selective has not yet been developed 
but may provide a method to overcome this difficulty thus 




Syntheses of new iminophosphine ligands were carried out 
via a Schiff-base condensation of 2-diphenylphosphino 
benzaldehyde and corresponding anilines (scheme 2) under 
different reactions conditions (table 1) and characterized 
using 1H and 13C nuclear magnetic resonance (NMR) 
spectroscopy. 
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Scheme 2. Schiff-base condensation reaction for the formation of iminophosphine ligands
*note: Solvent = THF or Toluene (table 1), acid catalyst = 2,4,6 – trimethylbenzoic acid
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Conclusions:
- Two novel iminophosphine ligands were synthesized.
- Further characterization is required to completely elucidate structural 
identity. Crystals are being grown for X-ray diffraction analysis.
- Complexation reactions of ligands with Ni(II) were carried out but have 
yet to yield definitive results.
- We will be purchasing Ni(COD)2 for further metal complex syntheses
- Future research will be directed towards metal complex synthesis and 
catalytic studies.
Experimental Approach (cont…):
Syntheses of novel nickel (II) complexes was attempted using the proposed 
iminophosphine ligand frameworks (scheme 3). 
Scheme 1. Catalyzed hydroamination of an alkene forming Anti-Markovnikov and 
Markovnikov products
Scheme 3. Complexation reaction of Ni(II) with proposed iminophosphine ligands
Ligand Aniline used Solvent Reflux time Product properties
1 Aniline Toluene 3 hr Light yellow, powder
2 2,6-dimethyl aniline THF, anhydrous 3 hr Dull yellow, clumped solid
3 2,6-diphenyl aniline THF, anhydrous 4 hr Cream white, powder
4 2,4,6-triphenyl aniline THF, anhydrous 4 hr Neon yellow, powder
Figure 15. 1H NMR spectrum of Ni(OTF)2
complexed with Ligand 1
Results (cont…):
Table 1. Conditions and results of iminophosphine ligand synthesis reactions
Figure 9. 1H NMR spectrum of 
Ligand 3
Figure 8. Sample of 
Ligand 3
Figure 7. Proposed 
structure of Ligand 3
Complex Ligand/Metal Used Solvent Conditions Product properties
1 Ligand 1 Nickel (II) triflate Chloroform Reflux, 4 hr Red-brown powder
N/A Ligand 4 Nickel (II) triflate Chloroform Reflux, 4 hr N/A
N/A Ligand 4 Nickel (II) triflate Toluene/EtOH Reflux, 3 hr N/A
Table 2. Conditions and results of Ligand-Metal complexation reactions
*note: Reactions carried out with other nickel salts such as NiCl2 were unsuccessful
- Ligands 3 and 4 display peaks that correspond with a large number of 
aromatic hydrogens visible in the  ~ 7.3 ppm region.
- Characteristic imine peak is also visible at ~ 8.9 ppm.
- The 1H NMR spectrum of Complex 1 is comparable to that of 
Ligand 1.
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Figure 13. Proposed 
structure of Complex 1
















Figure 1. Proposed 
structure of Ligand 1
Figure 3. 1H NMR spectrum of 
Ligand 1
CDCl3
Figure 2. Sample of 
Ligand 1
- The 1H NMR spectrum and physical appearance of ligand 1 is consistent with 
observations found in the literature3
Figure 4. Proposed 
structure of Ligand 2






































Figure 5. Sample of 
Ligand 2
Figure 12. 1H NMR spectrum of 
Ligand 4
Figure 11. Sample of 
Ligand 4
Figure 10. Proposed 
structure of Ligand 4
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